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Abstract 

Background: Neonatal deaths account for over 40% of all under-5 year deaths; their reduction is increasingly critical 
for achieving Millennium Development Goal 4. An estimated 3 million newborns die annually during their first 
month of life; half of these deaths occur during delivery or within 24 hours. Every year, 6 million babies require help 
to breathe immediately after birth. Resuscitation training to help babies breathe and prevent/manage birth asphyxia 
is not routine in low-middle income facility settings. Helping Babies Breathe (HBB), a simulation-training program 
for babies wherever they are born, was developed for use in low-middle income countries. We evaluated whether 
HBB training of facility birth attendants reduces perinatal mortality in the Eunice Kennedy Shriver National Institute of 
Child Health and Human Development's Global Network research sites. 

Methods/design: We hypothesize that a two-year prospective pre-post study to evaluate the impact of a 
facility-based training package, including HBB and essential newborn care, will reduce all perinatal mortality 
(fresh stillbirth or neonatal death prior to 7 days) among the Global Network's Maternal Neonatal Health Registry 
births >1500 grams in the study clusters served by the facilities. We will also evaluate the effectiveness of the HBB 
training program changing on facility-based perinatal mortality and resuscitation practices. Seventy-one health facilities 
serving 52 geographically-defined study clusters in Belgaum and Nagpur, India, and Eldoret, Kenya, and 30,000 women 
will be included. Primary outcome data will be collected by staff not involved in the HBB intervention. Additional data 
on resuscitations, resuscitation debriefings, death audits, quality monitoring and improvement will be collected. HBB 
training will include training of MTs, facility level birth attendants, and quality monitoring and improvement activities. 

Discussion: Our study will evaluate the effect of a HBB/ENC training and quality monitoring and improvement 
package on perinatal mortality using a large multicenter design and approach in 71 resource-limited health facilities, 
leveraging an existing birth registry to provide neonatal outcomes through day 7. The study will provide the evidence 
base, lessons learned, and best practices that will be essential to guiding future policy and investment in neonatal 
resuscitation. 

Trial registration: Trial registration ClinicalTrials.gov Identifier: NCT01681017 

Keywords: Neonatal mortality, Perinatal mortality, Asphyxia, Stillbirth, Helping Babies Breathe, Resuscitation, Bag and 
mask ventilation, >1 500 grams 
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Background 

Neonatal deaths account for over 40% of the under- 
5 years old deaths and are increasingly critical for accel- 
erating progress for Millennium Development Goal 4 
(MDG4) [1,2]. Neonatal deaths have been reduced from 
4.6 to 3.3 million in two decades, but the average annual 
rate of reduction of the neonatal mortality rate is 1.7%, 
compared to 2.2% in postnatal and child mortality and 
2.3% in maternal mortality. Five large countries account 
for over 50% of neonatal deaths — India alone has over 
900,000 newborn deaths and one in every four newborn 
deaths worldwide is an Indian neonate. Africa is being 
left further and further behind with an average annual 
rate of neonatal mortality reduction under 1% per year. 
Without more action for newborn survival in Africa, it 
will be over 150 years before African newborns have the 
same chance of survival as a baby born today in Europe 
or North America [1]. 

The Eunice Kennedy Shriver National Institute of 
Child Health and Human Development (NICHD) Global 
Network for Women's and Children's Health Research 
(Global Network) was initiated to conduct sustainable, 
high-impact research targeted at the major health prob- 
lems of mothers, infants, and young children in develop- 
ing countries. The investment in the Global Network sites 
over 11 years has resulted in uniquely qualified study 
venues that are suited to successfully carry out studies 
such as those proposed here [3,4]. 

Interventions to prevent neonatal asphyxia 

Resuscitation training using a standard national program 
began in the United States with the 1987 publication of 
the American Academy of Pediatrics (AAP) Neonatal 
Resuscitation Program [5]. Since then, few studies have 
attempted to quantify the impact of resuscitation train- 
ing on newborn outcome [6,7]. The Bang et al. study 
(1993-1998) in Gadchiroli, India, trained female Commu- 
nity Health Workers to do home visits to provide health 
education to women, monitor neonates, and manage as- 
phyxia, preterm birth and neonatal infection. They reported 
a 47.5% decrease in the case fatality in neonates with severe 
asphyxia from 39 to 20% (p < 0.07) and asphyxia-related 
mortality by 65%, from 11 to 4% (p < 0.02) [6]. Carlo et al. 
studied resuscitation training of midwives in low-risk, 
urban community health clinics in Zambia and docu- 
mented reductions in mortality within the first 24 hours 
after birth: 7.8 deaths per 1000 live births among new- 
borns delivered by intervention midwives compared with 
19.9 per 1000 among newborns delivered by control mid- 
wives (RR 0.40, 95% CI 0.19 to 0.83) [7]. NICHD's Global 
Network conducted the first randomized controlled 
trial of resuscitation training (The FIRST BREATH Trial) 
in 7 countries [3]. The FIRST BREATH Trial included 
all deliveries >1500 grams and aimed to train all birth 



attendants (BAs) (including BAs, Traditional Birth At- 
tendants [TBAs], and families) to provide prompt essential 
newborn care (ENC) and resuscitation [3]. The potential re- 
duction in neonatal mortality was estimated to be as high 
as 30 to 40% [8]. 

In the interim between the Global Network's FIRST 
BREATH trial and the implementation of the HBB 
study, the circumstances of birth have changed: the pro- 
portion of facility-based deliveries have almost doubled 
from 40 to 80% in some of the most vulnerable states in 
India [9,10], and some countries now allow only facility 
BAs to be trained to encourage delivery in health facil- 
ities [11]. 

Rationale for the study 

Helping Babies Breathe (HBB), a new training program 
to resuscitate neonates wherever they are born, repre- 
sents a collaboration between the American Academy of 
Pediatrics (AAP), NICHD's Global Network, the Laerdal 
Medical, and global partners [12]. Pilot tests of the pro- 
gram were conducted in India, Pakistan, Kenya, Tanzania, 
and Bangladesh in 2009 and 2010 [13,14]. The United 
States Agency for International Development (USAID) 
then spearheaded the development of a Global Develop- 
ment Alliance, including AAP, NICHD, Laerdal Medical, 
and other partners to support the global implementation 
of the HBB program [13]. 

The HBB package of training materials has not been 
formally tested in a large study using a common design, 
materials, and training model. However, a number of 
studies have evaluated the impact of neonatal care and 
resuscitation training for physicians, nurses, and other 
BAs on their skills and knowledge [14-17]. These studies 
have suggested that BAs at different levels of skill can 
be trained to effectively resuscitate newborns; however, 
the amount of retraining required to retain the skills is un- 
known and may vary by setting. In 2011, USAID invited 
NICHD's Global Network to evaluate the impact of HBB. 
Because rollout of HBB had started, the critical window of 
opportunity to demonstrate whether HBB saves neonatal 
lives was narrow, therefore a pre-post study was devel- 
oped to use the Global Network's high-quality, existing 
Maternal and Newborn Health Registry (MNH Registry) 
in Global Network sites in India and Africa where the 
neonatal mortality rate is high [4]. The advantages of the 
established MNH Registry include the accuracy and com- 
pleteness of the data and the availability of "pre-intervention" 
data in locations where BAs had received limited previous 
resuscitation training. 

A crucial component of HBB is training BAs about the 
importance of intervening with the appropriate resusci- 
tation if needed within the first 60 seconds (the Golden 
Minute) after birth. By focusing on the timely delivery of 
the essential interventions of drying, warmth, stimulation 
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to breathe and bag and mask ventilation (if required), 
most babies who are not breathing at birth can be saved. 
The HBB training materials are of high quality — they use 
multiple reinforcing modalities (color, format, cartoon-like 
illustrations, and three simple care paths); focus on critical 
decision points; and give a specific time limit by which 
ventilation should be established (the Golden Minute). 
The teaching materials, which include a realistic neo- 
natal simulator (NeoNatalie), allow trainers to simulate 
and provide practice in the management of serious birth 
complications with a model that feels like a depressed new- 
born versus a fresh stillbirth. This extra practice/training 
should assist in the maintenance of a high skill level among 
BAs who have a limited number of deliveries. Quantifying 
the impact of a program like HBB is challenging, but es- 
sential to guide future policy and investment. 

Methods/design 

This two year prospective pre-post study will evaluate 
the impact of a package of interventions, including HBB 
and essential newborn care training [18] and provision 
of equipment, on the perinatal mortality rate (lives saved) 
in the participating clusters of the Global Network before 
and after implementation in facilities that serve the clus- 
ters. In addition to quantifying the impact of HBB as 
a public health intervention pre- and post-training, the 
study will also provide data on the effectiveness of the 
training and monitoring program and its impact on all 
perinatal mortality and resuscitation practices in the par- 
ticipating facilities. The intervention will consist of three 
major components: selection of the Master Trainers (MT) 
and Birth Attendants (BA); training them in HBB/ENC 
and monitoring activities, and implementing quality im- 
provement (QI) activities (Additional file 1: Panel 1). 

Site description 

The HBB/ENC implementation study will be conducted in 
three Global Network research units, located in Belgaum 
and Nagpur, India, and Eldoret, Kenya that have conducted 
common clinical research for three years under an NICHD 
cooperative agreement (the Global Network). Data from 
the MNH Registry, a prospective population-based registry 
(initiated in 2008) of all pregnancy and neonatal outcomes 
(including vital status through 42 days, cause of perinatal 
death and neonatal resuscitation) in 52 defined geographic 
clusters with 300-500 births per year, will be used to select 
the facilities where the HBB training will be conducted. 

Selection of the intervention facilities 

The study will be conducted in a select number of 
health facilities that represent a substantial portion of fa- 
cility births in the three research units' clusters (44% of 
Belgaum, 41% of Nagpur, and 24% of Kenya's facility births), 
based on the 2010 MNH Registry data. The facilities must 



also provide 24-hour coverage for deliveries 7 days/week 
and have a perinatal mortality rate of 30 per 1,000 deliver- 
ies in the pre-study period. Women who reside in and/or 
deliver in the study clusters will be approached for enroll- 
ment in the MNH Registry by separate staff; the primary 
outcome will be calculated using all delivery data from the 
MNH Registry during the study period. Addition of other 
facilities would not have significantly increased the cover- 
age of MNH facility births. 

The intervention 

The intervention will consist of three major components: 
selection of the MTs and BAs for training; training; and 
quality improvement QI and monitoring activities. Details 
of the components include: (1) selection of MTs, Facilita- 
tors and Learners, (2) country-level training of MTs in the 
HBB/ENC curricula, (3) facility-level training of BAs in 
the HBB/ENC curricula (4) periodic refresher training and 
evaluation during the implementation of the training pro- 
gram (5) QI, including regular observation of deliveries 
in participating study health facilities, unannounced 
observation of deliveries or HBB skills (using a neonatal 
simulator if no deliveries are available), resuscitation debrief- 
ings, perinatal death audits, daily bag and mask ventilation 
practice, daily check of cleanliness and availability of re- 
suscitation equipment, and monthly monitoring reports, 
(6) biweekly calls with research unit HBB coordinator 
staff, data center, and NICHD staff followed by discussions 
with facility MTs and BAs. 

Selection of master trainers and birth attendants 

The appropriate selection of MTs and BA is important 
to ensure fidelity of the intervention/ training and the 
maintenance of resuscitation skills over time. The sites 
will select the country level MTs and potential new MTs 
based on criteria outlined in the HBB Implementation 
Guide [12]. The AAP will provide technical assistance to 
identify HBB training best practices and assist the HBB 
central core staff (RTI International and NICHD) in de- 
veloping two tiers of HBB training workshops: central 
level MT courses at each study site (Belgaum, Nagpur, 
and Eldoret); and facility level BA courses. 

Country-level training of Master Trainers in the HBB/ENC 
curricula 

Three country-level HBB MT workshops will be held, 
one each in Eldoret, Belgaum, and Nagpur. The country 
MT teams will include 2 teams of 3 AAP HBB MTs 
paired with 3 site HBB MTs from Belgaum, Nagpur, and 
Eldoret, including physicians, midwives, and nurses, to 
provide a ratio of 6 learners to one MT. Their goal will 
be to co-lead a 4-day, intense, hands-on workshop to 
provide a large cohort of new MTs for Nagpur, Belgaum, 
and Eldoret (at least one MT for every facility), including 
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pre-post training assessment (Additional file 1: Panel 2). 
This flattened training cascade was designed to preserve 
the integrity of the intervention, allow rapid start up, 
minimize training costs, and provide at least one MT for 
each facility. 

Facility-level training of BAs 

The newly trained MT cohort will teach the BAs in facil- 
ities in 3-day hands-on workshops using the same ratio 
of 6 trainees to one new MT with pre-post assessment. 
Staff turnover will require HBB training on an individual 
basis. 

Refresher training 

Six months following the completion of initial HBB 
training, the site research teams will conduct refresher 
training courses for active BAs that received prior HBB 
training. The refresher training courses will include the 
use of the HBB knowledge and skill videos developed by 
the AAP and evaluations to examine retention and pro- 
gress with skills development. QI and monitoring activ- 
ities are included as part of the study (Additional file 1: 
Panel 1). 

Providing a model of positive supervision, problem 
solving, accountability and team building 

The HBB coordinator for each research unit will develop 
an infrastructure to encourage timely, accurate data 
gathering, and problem solving by encouraging the facil- 
ity staff to practice bag and mask ventilation, encourage 
development of group improvement goals, and maintain 
standardized delivery room birth records that will pro- 
vide the basis for QI and monitoring activities. The re- 
cords will be reviewed on a biweekly call between the 
HBB site coordinator and staff, RTI HBB staff, and 
NICHD. Minutes of the bi-weekly conference calls and 
recommendations will be circulated to the sites for dis- 
cussion with facility staff. 

Data collection and management 

Data for the primary outcome will be derived from the 
independent data collection from the MNH Registry as 
described above and collected by the MNH Registry staff. 
In addition, we will collect HBB-specific data to evaluate 
the HBB training, program and QI and monitoring activ- 
ities in the facilities. 

Data analysis 

The primary outcome is the difference in the perinatal 
mortality rate (fresh stillbirths or neonatal deaths prior 
to 7 days after birth) among births >1500 grams across 
the three participating clusters pre vs. post intervention. 
The pre-phase is defined as the 12-month period pre- 
ceding the implementation of the intervention (the HBB 



facility training will be rolled out at different points in 
time). The post phase will be the 12-month period after 
the completion of the initial training of the MTs and 
BAs in each of the participating facilities. The primary 
analysis will focus on cluster-level variables, i.e., on mea- 
sures aggregated at the cluster level for each of the 52 clus- 
ters, and the analyses described below will include data 
from all clusters at all research units. 

The PMR will be estimated by dividing the sum of 
>1500 gram fresh still births and live births that die within 
the first 7 days after birth by the total number of >1500 
grams live births and fresh stillbirths. The PMR will be es- 
timated for each cluster for the pre HBB period and the 
post HBB period. 

The primary outcome will be tested using a linear 
mixed model that incorporates both random cluster ef- 
fect and fixed effects for time (pre- versus post HBB/ 
ENC training and equipment). The random cluster effect 
accounts for the correlation between measures across 
time from the same cluster. The dependent variable will 
be the cluster-level perinatal mortality rate aggregated 
separately across the pre and post periods. A dichotom- 
ous variable (period) post versus pre HBB/ENC training 
and equipment implementation will be the fixed treat- 
ment effect. A contrast term will be used to test for dif- 
ferences in pre versus post perinatal mortality. 

Secondary analyses 

Key secondary outcomes include facility measures: (1) dif- 
ference in the rate of facility-based perinatal mortality 
among births >1500 grams, pre vs. post HBB/ENC imple- 
mentation, again evaluated at the cluster level; (2) dif- 
ference in the cluster-level rate of facility-based fresh 
stillbirths >1500 grams, pre vs. post HBB/ENC imple- 
mentation; and (3) difference in mean number of resusci- 
tations with bag and mask among births >1500 grams pre 
vs. post HBB/ENC implementation. These analyses will 
evaluate the changes in PNM, FSB and number of bag 
and mask resuscitations among MNH Registry patients at 
the facility level (approximately half of the facilities had 
HBB-trained BAs). 

The analysis for all of the secondary mortality out- 
comes will also be tested using linear mixed models, with 
a structure comparable to that used for the primary ana- 
lysis that incorporates both random cluster effect and 
fixed effects for time (pre versus post HBB/ENC training 
and equipment). 

Other secondary outcomes 

Other secondary outcomes include the difference in 
mean scores on multiple-choice resuscitation knowledge 
tests, observed bag and mask skills, and tests of resuscita- 
tion management using the Objective Structured Clinical 
Exams (OSCE) A and B. The hypothesis tested is that the 
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training increases BAs' skills in adhering to the HBB 
protocol. A paired t-test will be used to test the hypothesis 
that the mean difference in score (post minus pre training) 
is greater than zero. Additionally, secondary analyses will 
evaluate the cluster and facility results over time. 

Sample size 
Power estimates 

Consistent with the analytic approach proposed for this 
study, estimates of the power associated with the clus- 
ters within the three Global Network sites for the HBB 
study were generated based on cluster-level analyses of 
the 2010 data from the MNH Registry for these three 
sites. The PMR for babies with birth weight of 1500 
grams is approximately 25 per 1000 births. A 20% reduc- 
tion in this case would result in a reduction of approxi- 
mately 5 deaths per 1000. The standard deviation of 
PMR between clusters for the subset of babies with a 
birth weight of >1500 is approximately 10 with a correl- 
ation across time of about 0.3. The resulting estimate of 
the standard deviation for the difference in PMR across 
time in this population is approximately 12. Based on 
these assumptions, the study has a power of approxi- 
mately 82% to detect a 20% reduction in PMR among 
births with a birth weight of >1500 grams. 

Ethical considerations 

The AAP HBB and WHO ENC training programs utilize 
global standard of care approaches to survival of new- 
borns. The HBB study protocol and informed consents 
were submitted and approved by the Institutional Re- 
view Boards of the participating clinical sites and RTI 
International, as the data center. The study was also 
reviewed and approved by the Indian Council of Medical 
Research for the Belgaum and Nagpur, and the Kenya 
Institutional Review Board. A written informed consent 
will be obtained from all learners trained and monitored 
in HBB and ENC skills. 

The pregnant women and their neonates will partici- 
pate in this study as part of the Global Network MNH 
Registry, which was also reviewed and approved by each 
site's IRB. The consent obtained from the pregnant 
women who consented to be part of the MNH Registry 
covered all HBB study procedures. 

Discussion 

The study will evaluate the effect of a HBB/ENC training 
and a QI and monitoring package on perinatal mortality 
using a large multicenter common design and approach 
in 71 resource-limited health facilities, leveraging an 
existing birth registry to provide neonatal outcome data 
through day 7. The study will provide the evidence base, 
lessons learned, and best practices that will be 



essential to guiding future policy and investment in neo- 
natal resuscitation. 

Additional file 

' 

Additional file 1: Panel 1. Helping Babies Breathe Trial Quality 
Improvement and Monitoring Activities. Panel 2. Sample Training 
Agendas. 



Abbreviations 

AAP: American Academy of Pediatrics; ANC: Antenatal care; BMV: Bag and 
mask ventilation; BA: Birth attendant; DR: Delivery room; ENC: Essential 
newborn care; GN: Global Network for Women's and Children's Health 
Research; HBB: Helping Babies Breathe; MNH: Maternal and Newborn Health; 
MT: Master trainer; MCQ: Multiple choice questionnaire; MDG4: Millennium 
Development Goal 4; MNH: Maternal Newborn Health; NeoNatalie: Realistic 
neonatal simulator; NICHD: The Eunice Kennedy Shriver National Institute of 
Child Health and Human Development; OSCE: Objective structured clinical 
evaluations; PMR: Perinatal mortality rate; QI: Quality improvement; 
TBA: Traditional birth attendants. 

Competing interests 

The authors declare that they have no competing interests. 
Authors' contributions 

AB, LLW and PH wrote the first draff, revised and reviewed the final version; 
all co-authors provided input into the study protocol and reviewed the final 
manuscript. SM provided statistical expertise. All authors read and approved 
the final manuscript. 

Acknowledgements 

We thank the Scientific Advisory Board members, Alan H Jobe, MD, PhD; 
William J Keenan, MD and Petter Andreas Steen, MD for their oversight and 
guidance. This study was funded with grants from the Laerdal Foundation, 
Norad, and the NICHD (grant numbers U01 HD040636; U01 HD058322; U01 
HD042372; U01 HD058326). 

Author details 

1 Mahatma Gandhi Institute of Medical Sciences, Sewagram, India. 2 KLE's 
Jawaharlal Nehru Medical College, Belgaum, India. 3 Moi University, Eldoret, 
Kenya. 4 Massachusetts General Hospital, Boston, MA, USA. 5 Lata Medical 
Research Foundation, Nagpur, India. 6 RTI International, Research Triangle 
Park, Durham, NC, USA. 'Christiana Care, Newark, DE, USA. Indiana 
University, Indianapolis, IN, USA. 'University of Alabama at Birmingham, 
Birmingham, AL, USA. 10 Eunice Kennedy Shriver National Institute of Child 
Health and Human Development, Bethesda, MD, USA. 

Received: 3 March 2014 Accepted: 17 March 2014 
Published: 26 March 2014 

References 

1. Oestergaard MZ, Inoue M, Yoshida S, Mahanani WR, Gore FM, Simon C, Joy 
E, Lawn JE, Colin Douglas M, on behalf of the United Nations Inter-agency 
Group for Child Mortality Estimation and the Child Health Epidemiology 
Reference Group: Neonatal mortality levels for 193 countries in 2009 with 
trends since 1990: a systematic analysis of progress, projections, and 
priorities. PLoS Med 2011, 8(8):el001080. 

2. Rajaratnam JK, Marcus JR, Flaxman AD, Wang H, L-R A, Dwyer L, Lopex AD, 
Murray CJL: Neonatal, postneonatal, childhood, and under-5-mortality for 
187 countries, 1970-2010; a systematic analysis of progress towards 
Millennium Development Goal 4. Lancet 2010, 375:1988-2008. 

3. Carlo WA, Goudar SS, Jehan I, Chomba E, Tshefu A, Garces A, Parida S, 
Althabe F, McClure EM, Derman RJ, Goldenberg RL, Bose C, Krebs NF, 
Panigrahi P, Buekens P, Chakraborty H, Hartwell TD, Wright LL: Newborn 
care training and perinatal mortality in developing countries. N Engl J 
Med 2010, 362(7):614-623. 

4. Goudar S, Carlo WA, McClure EM, Pasha O, Patel A, Esamai F, Chomba E, 
Garces A, Althabe F, Kodkany B, Sami N, Derman RJ, Hibberd PL, Liechty EA, 
Krebs NF, Hambidge KM, Buekens P, Moore J, Wallace D, Jobe AH, 



Bang et al. BMC Pregnancy and Childbirth 2014, 14:116 
http://www.biomedcentral.com/1471-2393/14/116 



Page 6 of 6 



Koso-Thomas M, Wright LL, Goldenberg RL: Maternal newborn health 
registry of the Global Network for Women's and Children's Health 
Research. Int J Gynec Obstet 2012, 118(3):190-193. 

5. Bloom RS, Cropley C, American Heart Association and American Academy 
of Pediatrics: Textbook of neonatal resuscitation. Los Angeles, CA: American 
Heart Association: 1987. 

6. Bang AT, Bang RA, Baitule SB, Reddy HM, Deshmukh MD: Management of 
birth asphyxia in home deliveries in rural Gadchiroli: the effect of two 
types of birth attendants and of resuscitation with mouth-to-mouth, 
tube-mask or bag-mask. J Perinatol 2005, 25(Suppl 1):S82-S91. 

7. Carlo WA, McClure EM, Chomba E, Chakraborty H, Hartwell T, Harris H, 
Lincetto 0, Wright LL: Newborn care training of midwives and neonatal 
and perinatal mortality rates in a developing country. Pediatrics 2010, 
I26(5):e1064-e107l. 

8. Little G, Niermeyer S, Singhal N, Lawn J, Keenan W: Commentary: neonatal 
resuscitation - a global challenge. Pediatrics 2010, 126(5):el259-el260. 

9. Goudar S, Kodkany B, McClure E, Derman RJ, Moore J, Wallace D, Koso-Thomas 
M, Carlo WA: Facility delivery rates and perinatal mortality: a prospective, 
population-based study from Kamataka, India [abstract]. Vancouver: Pediatric 
Academic Societies and Asian Society for Pediatric Research joint meeting: 
2014. 

10. Lumbiganon P, Laopaiboon M, Gulmezoglu AM, Souza JP, Taneepanichskul 
S, Ruyan P, Attygalle DE, Shrestha N, Mori R, Nguyen DH, Hoang TB, Rathavy 
T, Chuyun K, Cheang K, Festin M, Udomprasertgul V, Germar MJ, Yanqiu G, 
Roy M, Carroli G, Ba-Thike K, Filatova E, Villar J, World Health Organization 
Global Survey on Maternal and Perinatal Health Research Group: Method of 
delivery and pregnancy outcomes in Asia: the WHO global survey on 
maternal and perinatal health 2007-08. Lancet 2010, 375(971 3):490-499. 

1 1. Tomedi A, Tucker K, Mwanthi MA: A strategy to increase the number of 
deliveries with skilled birth attendants in Kenya. Int J Gynaecol Obstet 
2013, 120(2):152-155. 

1 2. American Academy of Pediatrics: Helping Babies Breathe Training Program - 
A neonatal resuscitation curriculum for resource limited circumstances. 201 1 . 
Available at: http://www.helpingbabiesbreathe.org/. 

1 3. Singhal N, Lockyer J, Fidler H, Keenan W, Little G, Bucher S, Qadir M, 
Niermeyer S: Helping Babies Breathe: global neonatal resuscitation 
program development and formative educational evaluation. 
Resuscitation 201 1. doi:1 0.1 01 6/j.resuscitation.201 1.07.010. 

14. Enweronu-Laryea C, Engmann C, Osafo A, Bose C: Evaluating the 
effectiveness of a strategy for teaching neonatal resuscitation in West 
Africa. Resuscitation 2009, 80(1 1):1 308-1 31 1 . 

1 5. Zanardo V, Simbi A, Micaglio M, Cavallin F, Tshilolo L, Trevisanuto D: 
Laryngeal mask airway for neonatal resuscitation in a developing 
country: evaluation of an educational intervention. Neonatal LMA: 
an educational intervention in DRC. BMC Health Serv Res 2010, 10:254. 

16. Wall SN, Lee AC, Carlo W, Goldenberg R, Niermeyer S, Darmstadt GL, 
Keenan W, Bhutta ZA, Perlman J, Lawn JE: Reducing intrapartum-related 
neonatal deaths in low- and middle-income countries-what works? 
Semin Perinatol 2010, 34(6)395-407. 

17. Wall S, Lee AC, Niermeyer S, English M, Keenan WJ, Carlo W, Bhutta ZA, 
Bang A, Narayanan I, Ariawan I, Lawn JE: Neonatal resuscitation in low 
resource settings: what, who, how and overcoming challenges to scale 
up. Int J Gynaecol Obstet 2009, 107:S47-S64. 

18. Essential Newborn Care: World Health Organization. Geneva: 2010. Accessed 
March 29, 2014: available at http://www.who.int/maternal_child_adolescent/ 
documents/newborncare_course/en/. 



doi:1 0.1 1 86/1 471 -2393-1 4-1 1 6 

Cite this article as: Bang et at: Implementation and evaluation of the 
Helping Babies Breathe curriculum in three resource limited settings: 
does Helping Babies Breathe save lives? A study protocol. BMC 

Pregnancy and Childbirth 2014 14:1 16. 



f \ 

Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at /^'\ Il! _, ul _j r Q r,tr=l 

www.biomedcentral.com/submit ammBa central 



